U.B.byxTusipos

2015 r.
IIporoxoa
ucnbTanuii odpasua [apodapeep CA 500, npesHazHaueHHOTO JIJIS HIPUMEHEHUS B
CTPOUTEBCTBE

(morosop Ne 96/15 ot 20.07.2015)

[enb ucnbITanmii: oleHKa SKPaHMPYIOMIMX CBOMCTB CTPOUTENBHOTO MaTepuana
[Tapobapeep CA 500 (CTO 72746455-3.1.9-2014), nanee Ob6pasua, nyreM omnpejee-
HUSE KOOY(QPHUUMEHTOB DKpaHUPOBaHHsl (0ciabIeHNs) HIEKTPOMATHUTHOTIO MOJISI pajiuo-
4acTOTHOTO JHAaIa3oHa.

IIporpamma ucnbitannii O0pasua, BKarovana B ceosi:

1. M3smepenue ypoBHel 3J1eKTPOMAarHUTHBIX mosieil B auamnasone 10 MI'n - 4 T 6e3
ucroib3oBanus OOpasia.

2. HM3smepenue ypoBHEH 3JIeKTpOMArHUTHBIX nosield B auanaszone 10 MI'n - 4 I'T'i ¢ uc-
nosnb3oBanueMm Obpasia.

3. Ouenky koa(duuuenta skpanupoanus OOpasua sl BOZMOMNKHOCTH HCITONB30Ba-
HUSL B paMKaxX SKPaHUPYIOLIEro Marepuana MpH OCiabJeHHH JIEKTPOMAarHUTHOTO
MOJIsl PaIMOYaCTOTHOrO JMana3oHa M 3allMThl YeIOBeKa OT BO3JEHCTBHUSA 3JIEKTpO-
MarHMTHBIX [OJIEH PaJUOYACTOTHOIO AMANA30HA PAIHOTEXHHUECKUX 00BEKTOR.

4. CpaBHHTENBHYIO OLEHKY d((peKkTuBHOCTH 3KpaHupoBanus O6pasua B paccMmaTpu-
Ba€MOM YaCTOTHOM JIMaNa3oHe U BblJlada PEKOMEH IalUil [0 MCII0Ib30BAHUIO.

YpoBeHb €CTECTBEHHOTO 3JIEKTPOMArHUTHOTO ()OoHA 3eMIH Ha HECKOJIBLKO MOpPSi/Ii-
KOB HH)XKE YPOBHEH 3JIEKTPOMarHuTHbIX nojei (IMII), co3maBaeMbIx TEXHOreHHBIMH
ucrouyHukamMu. McTouHrMKaMu 51eKTPOMarHUTHBIX MOJICH pagrov4acTOTHOIO JMana3oHa
(OMIT PY) sBasiorest ycrpoiicTBa, KOTOpble paboTalOT Ha OCHOBE (PU3MUYECKUX CBOICTB
OTUX U3IYYEHUH: pACPOCTPAHEHHE U OTPAKEHHE B IIPOCTPAHCTBE, HAIPEB MATEPHAIIOB,
B3aMMOJIEHCTBHE C BEIIECTBAMM M T.II., @ TAK)KE YCTPOUCTBA, HE MpeaHa3sHAYEHHbIE /IS
reHepaliu 3J1eKTPOMarHuTHOM SHEPruu, 0JHAKO co3jatomme nobounsie DMII. BypHoe
pasBuTHE HH(POPMAIMOHHBIX TEXHOIOTHH NPUBEJIO K MOCTOSIHHOMY YBEJIMYEHUIO KOJIH-
4eCTBa MepeialuxX paauorexuuueckux oobextos (ITPTO), sBinsiommxcs ueTouHmuKa-
mu DMII PY. YerpoiicTBa nepeaaun nHGOPMALMH THPOKO KCIIOIB3YIOTCS BO BCEX 00-
JIaCTAX COBPEMEHHOro OOIIEeCTBa, MPUYEM B IOPOJCKHUX YCIOBUSX KOJHYECTBO IEpe-
JAK0IUX 00BEKTOB 3HAYUTENBHO yBeluueHo. 3auactyto, [IPTO pasmernaiorcs na Kpbl-
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max 3/1aHui, obecreunBaro Haunyqiee nokpeithe. Ilosromy ucnons3oBanue sxpanu-
pyroumx marepuanos B 0mausu uctounukos DMIT nnu B Mecrax mpeObiBanwus roei
MO3BOJIET CHU3UTh BO3MOXKHBIE YPOBHH 00IyUYeHMsI UeloBeka Kak Ha pabdouynx MecTax,
TaK U B OBITY.
Bce ycerpoiictBa npuema u nepeaaduu JanHbIX padoTaloT B pamMKax Mexiynapoi-
HOTO perjamMeHTa paJuocBsA3H U B COOTBETCTBUM CO CTAHAAPTAMM CBS3H, I/IC YKa3aHbI
4acTOThbl, MOILIHOCTH, TUIIBI MOAYJISAUUA U T.A. B Tabauue 1 npeacraBieHbl OCHOBHBIE
JAMana3oHbl 4acTOT, CTAHAAPThl M HazHaueHWe 000pyIOBaHHUs, HCIOIb3yeMoro B Poc-
CHH.
Tabmmua 1. Bo3moxHble uctounukn DMI

MarasoH

Hasznauenue qa{l:TOT, M Crangapt
TeneBunenue 60-855
Pajuosetianue 65-108 OIRT FM/CCIR FM
Panunocranuuu 150-450 I'OCT 12252-86
PagnocTanuun 100-900 TETRA
[Tepenaya naHHBIX/ COTOBAs CBSI3b 453-467 NMT 450/ CDMA450
[lepenaua nanueix/ cOTOBast CBSI3b 791-854 LTE-A
CoroBas cBsi3b 890-960 GSM 900
CryTHMKOBas CBSI3b 1200-1600 | I'VIOHACC (L-nuanazon)
Ilepenaya nanHbIX/ COTOBAs CBSI3b 1710-1880 | DCS 1800
[lepenaua naHHBIX/ COTOBAs CBSI3b 1880-2200 | UMTS
Ilepenada 1aHHBIX/ COTOBAs CBA3b 1900-2100 | CDMA
CnyTHUKOBas1 CBsI3b 2500
Ilepenaya naHHbIX 2400-2480 | Wi-Fi - b/g/ n
Ilepenaya gaHHbIX/ COTOBAS CBSA3b 2500-2700 | WIMAX/LTE
CnyTHUKOBAS CBsI3b 3400-4000

Bce BhIlIeyKa3aHHOE JaeT OCHOBaHME JUIsl pa3pabOTKK CPEJICTB 3alllMThl YesloBe-
ka ot DMII paguouacrorHoro juanasona.

B coorsercTBUM ¢ paHee pazpabOTaHHON METOJMKOHN MCHBITAHUS IPOBOIATCS B
pa3nMYHbIX YACTOTHBIX JUANA30HaX 10 COOTBETCTBYIONMM I10JI0CAM YaCTOT.

Mcnpitatenbupiii cren BKmo4an B ceds ucroynuk DMII - renepatop Agilent
8648C, ycmmrens Mini-Circuits ZHL-42W, pynopuas antenna I[16-23A, kabenabHble
cbopxu H&Z.

st ompenenenust 3HaYeHul £ HCIONIB30BAJICS M3MEPUTENb YPOBHEH 3JIEKTpO-
MarHuTHBIX nosieii NBM-550 (3as. Ne B-0432), npoussoacrsa ¢pupmsr “Narda Safety
Test Solution GmbH”, BHecenHblii B rocyapcTBEHHBII peecTp CpeACTB U3MEpeHHii ¢
narurnkamu snextpudeckoro nons E-FIELD EF6091 u EF0391 (cBumerenscTBO 0 110-
Bepke Ne2/202-01122-15).

Hcnbitanust npoBOJMIMCL B HauOoJiee MCIOIb3yeMONW YacTH PajiiO4acTOTHOIO
auarnasona 10 MI'a - 4 I'T'u. Otnensno OblM poBeeHBI H3MepeHus Ha dactoTtax 900
1 1800 MI', ncnonb3yemMble B cUCTEMax COTOBOW CBsi3u. M3mepenus poBOIMINCE Ha
paccrosauu 10 cM ot ucrounnka IMII no BennunHe cpeaHekBaAPATHUHOTO 3HAYCHUS
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HANpPSHKEHHOCTH dJIeKTprdeckoro nojs £ (B/m) aisa nunanasona 100-300 MI' u cpen-
HEKBA[PaTHYHOTO 3HAYEHMS TLIOTHOCTH TToToKa sHepruu TT1D (MxBr/cM”) B muanazone
300 MI' - 4 I'T.

M3mepeHus ypoBHeH sneKkTpoMarHutHoro nojis (OMII) pammouacrotHOro aua-
nasoHa (Ha yacrorax 10;100; 450; 500; 900; 1000; 1500; 1800; 2000; 2500; 3000; 3500
1 4000 MI') ocymiecTBrsaMuch Oe3 MpUMEHeHHs] 00pa3loB U MPH pa3MelleHHur 00pa3-
noB Mexay ucrounukom DMII u cpenctsom MeTposoruueckoro kontpodisi. Obpasers
pasMeliancs MeX1y pynopHOH aHTEHHOH M U3MEPUTENILHBIM 30H10M TONHOCTBIO Tepe-
KpbIBasi BCIO anepTypy aHTeHHBI.

Ilo pesynbTatam Ka)<I0ro U3MEPEHHs PacCUMTBIBACTCS KOIPPUIHEHT dKpaHUpPO-
BaHus 1 yacroTHoro auarnasona 10-300 Ml no ¢opmyne (1), u Beime 300 MI'1 o

dopmyie (2):

=

E
K, =20log| (1)

oop

rae: K, - kospduipenT sKpaHupoBanus odpasua npu i-oM U3MEpeHHH B COOT-
BETCTBYIOIIMX YaCTOTHBIX Auana3zoHax (ab),

E o — HAIIPSHKEHHOCTh BHELIHETO 3JIEKTPUUECKOT0 MO,

E i — HAIIPSZKEHHOCTD 3JIEKTPUUYECKOTO M0JIst TPU UCTIOTB30BaHUK 00pasiia.
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K, =10log| ——2 (2)

ofip

rae: K, - koodpduuuent sxpanupoBanusi odpasma rnpu i-oM U3MEpPeHur B COOT-
BETCTBYIOILIMX YaCTOTHBIX Auana3oHax (ab),

I3, — NIOTHOCTb TOTOKA HEPIrUK BHEIIHEro MoJls,

1113 5,; — NIOTHOCTE MOTOKA YHEPrUK MPU UCIIOIb30BaHUK 00pasiia.

Ilostyuennblie pe3yabTaThl OLIEHUBAIUCH HA COOTBETCTBHE TpeboBaHUAM «EHHbIE
CaHMTAPHO-3IHIEMHUOJIOTHYECKHE U TMTHEeHnYeckre TpeOoBaHMs K TOBapaMm, MojjiexKa-
MM CaHHTAPHO-3IHIEMHOJIOIHYECKOMY Haa30py (KoHTposto)» rinasa II, pazmen 14,
y1B. Pemennem KTC 3a Ne 299; TP TC 019/2011 Texnuveckuii pernament TamoxeH-
HOro coro3a «(O 0e30MacHOCTH CPEACTB HHAMBUAYanbHOM 3armuTe», CaulluH
2.2.4.1191 - 03.

OcymecTBisnuch UcnblTaHus PpQexTuBHOCTH TpuMenenus Obpasiia Marepuana
ITapobapsep CA 500 (CTO 72746455-3.1.9-2014). ITapodapsep CA 500 — 310 pysioH-
HBIW ApOU30JALUOHHBIA CaMOKJIESILUKCS OUTYMOCOIePIKAIITUI MaTeprall ¢ alTFOMUHHU-
3UPOBAHHON IUIEHKOW C JIMIEBOW CTOPOHBI. B kauecTBe KIEsIEero Cliost HCIOJb3YeTCs
CMeCh CTHPOJIbHBIX MOJMMEPOB U OMTyMa NMOBBILICHHON KiefikocTh. HikHsIs moBepx-
HOCTh MaTepHalla 3aKpblTa JIEKOChEMHOM IIeHKoi. Martepuan apMHPYeTCs: CTEKII0CEeT-
KOH. Pa3pbiBHbIE XapaKTEpUCTUKH MO3BOJISIIOT BBIAEPIKUBATHL BEC YEJOBEKA CTOSIIETO
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MexJly roppamu npoduucTa Ha Mapou30IILUKM, IPU ITOM MaTepuaj He PBETCS U He
pacTiaruBaercs Kaxk MoJUITUIICHOBBIC TAPOU30JISIIHOHHbBIE MATEPHAIIBI.

Pezynomamul ucnvimanuil no uzsmepenuio i oyeHke Kosdduyuenma sKpanuposd-

Hus 0bpazya

Pesynbrarsl U3MepeHui cpeHEeKBaAPaATHUHOI0 3HAUYEHUS HAIIPSHKEHHOCTH DIIeK-
Tprueckoro nous £ (B/m) s quanazona 10-300 MI'n u cpeHekBapaTHYHOro 3HAYE-
HUS TUIOTHOCTH notoka sHepruu [1I1D (MKBT/CMz) B puamnaszoHe 300 MI'q - 4 1T, a
TaKKe K03 OUIUEHTHI SKPaHUPOBAHUS MPEACTaBIEHbI B Tabnume 1.

Tabmana 1 - PesynnTaTel H3Mepennii 1 oneHku koadduunenta sxpanuaposanus Obpasia

®onoseie 3nauenusas En | Yposuu E u [1112 ¢ | Koaddumuent sxpanmupo-
sactor, Mg LI1D ’ O6paziom b BaHMs, JIBp ’

10 15,52 B/m 0.41 B/m 31,56

100 17,58 B/m 0,37 B/m 33,54

450) 582,7 mkBr/em’ 0,059 MxBt/em” 39,95

500 570 mxBt/cm” 0,213 mxBt/cm” 34,27

900 3808 mxBt/cm” 0,25 mxB1/cm’ 41,83
1000 4269 mxBt/cm” 0,237 mxBr/em” 42,56
1500 4652 MxBt/em” 0,175 mxBr/em™ 44,25
1800 4170 mxBt/cm” 0,57 mxBr/em” 38,64
2000 5067 MxBt/cm” 0,242 MKBT/em’ 43,21
2500 4776 MxBt/cm” 0,175 MxBt/em” 44,36
3000 3850 MxBr/cm” 0,109 MxBr/cm” 45,48
3500 2404 MxBt/em” 0,083 MxBT1/em” 44,62
4000 1537 mxBr/em” 0,142 MxBr/cm” 40,34

B c¢cBs3u ¢ TEM, 4TO HOPMAaTHUBHLIC Tpe60BaHI/I5{ K Pamio4aCTOTHBIM 3KpPaHHPYIO-

UM CTPOMTENILHBIM MaTeprajaM OTCYTCTBYIOT, B X0/1€ OLEHKH (P (HEKTHBHOIO YPOBHS
SKPaHUPOBAHMUS JUIS PAMOYACTOTHOIO JHMana3oHa OblJIM HUCIOIb30BaHbl HOPMATUBHEIE
3Ha4YeHHuss  JUId  CPEACTB  MHAMBHAYalbHOW  3amuThl  «Eaubbele  caHuTapHo-
SNKMIEMHONIOrHYECKHEe ¥ FMTHEeHUYecKrue TpeOoBaHMs K ToBapam, MOJJIEkKAUIMM CaHH-
TapHO-3MHAEMHOJIOTHIECKOMY HaJ30py (KonTpouto)» rnasa II, paznen 14, yrs. Peme-
aueMm KTC 3a Ne 299; TP TC 019/2011 Texuuueckuii persiameHT TaMoKeHHOTO COMO3a
«O Ge3onacHOCTH CPeACTB MHIMBHAYATbHOU 3allUTI», KOTOPbIE cocTaBistioT 30 ab.
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Puc. 1. 3aBucuMoctsb Kod((pUIMEHTA YKPAHUPOBAHUS OT YACTOTEIL.

[Tonydyennsle K03(GUIMEHTH HKPAHUPOBAHMS COMOCTAB/SUIMCH C BETHUMHOMN
30 nb. M3 pesynbraros Buano, yro Obpasel y10BJIETBOPSET 3asBJCHHBIM TPEOOBAHUSIM
JUISL BCEIO MCCIIEyeMOro 4aCTOTHOIO JiMana3oHa U MHHMMAallbHOE 3HaveHue Kod(hu-
nMeHTa sKpanupoBanus cocrtasisier 31,56 nb jus wacroter 10 MI'n. st yactor 450
MI'u- 4 I'T'u, O6pasen obecneunBaer s3xkpanuposanue DMII Boite 38 1B, npuuem mak-
CUMaJIbHOE 3KpaHupoBaHue cocrasuiio 45,48 nb nns wacrors: 3 I'TL.

Ha pucynke 1 npencrasnena 3aBUCHMOCTb KO3 (HIMEHTA YKPAHUPOBAHUS OT
Y4acTOTHI.

B menoM pesysbrarhl MCIBITAHMH 1O OLEHKE KOIPUIMEHTa SKPaHUPOBAHUS
CBH/IETENILCTBYIOT O JIOCTATOYHO BbICOKOH 3 exTuBHocTH ObOpasia MaTepuana B 1ua-
nasone yactot 10-4000 MI 1.

Ilpencrasnennenii Ha skeneprusy O6pazen (ITapobapsep CA 500) moxer ObITH
MCIT0JIb30BAH KaK CTPOMTE/bHBIA Marepuan [Ulsl SKpaHUPOBAHUS HIIEKTPOMATHUTHBIX
MoJIel pajin04acTOTHOTO Auana3oHa, HampuMep, OT aHTeHH 0Aa30BBIX CTAHIMI cUCTEM
COTOBOI1 CBsA3H U Ipoyero odbopynoBanus (cMm. tabmuma Nel).



JakoueHue.

IIpuMeHeHHe MPe/ICTABIEHHOTO Ha SKCIEPTH3Y o0pasiia PyJIOHHOTO Mapou30is-
LHOHHOTO CaMOKJIesierocss outymoconaepxkaiero marepuaia Ilapobaprep CA 500
(CTO 72746455-3.1.9-2014), npeHa3HAYEHHOI'0 JUIS IPUMEHEHHS] B CTPOMTENLCTRE,
JICMOHCTPUPYET BbICOKHE Ko3(pduunenTthl skpanuposanus (31,56 - 45,48 nb). Hau-
OonblIas CTeNeHb YKPaHUPOBAHUS oTMedaeTcst Ha yactote 3000 MI 1.

Taxum obpasom, ucnblTanus s3kpanupyromux coiicts [lapodapsep CA 500 mo-
Ka3bIBAIOT, YTO MO CBOUM KPAHMPYIOIIMM CBOMCTBAM OHH MOJHOCTBKO COOTBETCTBYIOT
TpeboBanusM «EJIMHBIX caHUTApHO-SMHAEMUONIOIHYECKUX H THTHEHUYECKHX TpeboBa-
HUH K TOBAapaMm, MOJUICXKAIIMM CAHUTAPHO-3TIHIEMUOJIOTHYECKOMY Haa30py (KOHTPO-
mo)» rnasa Il, paznen 14, yrB. Pemennem KTC 3a Ne 299; TP TC 019/2011 Texuuye-
CKMH periiaMeHT TamokeHHOTro coroza «O 0e30macHOCTH CPEJICTB HHAWBHLYalbHOM
3ALLATHI.

[Tapobaprep CA 500 moskeT ObITh MCIIOIB30BAH B IE/sIX 00eCreYeH s 3alinuThl
4esI0BeKa OT HeOIaronpUsTHOrO BIUSHUS 27I€KTPOMArHUTHBIX MOJIEH PajnioYacTOTHOrO
Jiarna3zoHa B KOHCTPYKIMSX KPBILI U APYTHX CTPOUTEIbHBIX KOHCTPYKIMSIX.

Taxoxxe marepuan ITapobapsep CA 500 MoxkeT ObITH HCIIONIL30BAH I Obeceye-
HUs CHHJKCHUS yPOBHEH 3JIEKTPOMArHUTHBIX Tonied B auanaszone 10-4000 MI'u npu op-
raHu3alny KOJUIEKTHBHBIX CPEACTB 3amuThl. s obecrievenus cobmoienus tpebopa-
auit ITY CanlluH 2.1.8/2.2.4.1190 - 03 "I'uruenundeckue TpeboBaHUs K pa3MeleHuo
M 9KCIUIyaTallMi CPEICTB CYXOIyTHON mojBuxkHO# paguocssizu” u CanlluH 2.2.4.1191
- 03 "DnexTpoMarHuTHBIE MOJIs B POM3BOJICTBEHHBIX YCIOBHAX" HEOBXOAMMA HHCTPY-
MeHTajlbHas OLeHKa >()(eKTUBHOCTH SKPAHUPOBAHHUS B MECTE pasMEleHUs KOJUICK-
TUBHOM 3alIUTHI.

JKenepThl:
Benymuii HayuHblid COTPYTHUK

J1.0.H., npocdeccop H.b.Py6uosa

Beayumii HayuHbIi COTPYIHUK
K.0.H.




